The relational resource-based view posits that performance differences among firms can be explained not only by the possession of internal resources but also by maintaining and developing relationships with external partners. However, studies in the extant literature usually address the separated roles of various external relationships of focal firms, but the literature has not addressed how relationships with different sets of knowledge partners are related to each other and influence focal firms' performance. Therefore, to fill this research gap, this study focuses on how technological resources acquired from one set of partners (licensing foreign technologies) may generate subsequent internal and relational rents in terms of technological innovation in the context of collaboration with an entirely different set of knowledge partners (local R&D partners). Specifically, we propose that local R&D collaborations need to be large in scale and broad in scope. The empirics are based on the analysis of a sample of 160 high-tech Chinese firms observed from 2000 to 2011. Consistent with our predictions, our findings contribute to extending the relational view by addressing the relations among the relationships of focal firms.
Introduction
The interconnection between a firm's internal and external resources and its collaborative relationships challenges the traditional resource-based view (RBV) (Barney, 1991) and requires a relational view (Dyer and Singh, 1998) . As different types of external linkages provide different sets of resources and relationships with partners (Chiaroni et al., 2010; Lin, 2003; Tsai and Wang, 2007) , the relational view posits that a firm's performance is mainly the consequence of developing and appropriating internal rent and relational rent, resulting from the focal firm's non-shared resources and resources shared with collaboration partners, respectively (Lavie, 2006) . However, the limitations of the literature on the relational view to date are twofold.
First, some prior studies address groups of homogenous collaboration partners that provide similar types of external resources and share similar relational characteristics (e.g., Sherwood and Covin, 2008; van Beers et al., 2008; van Burg et al., 2013) . For instance, studies on supplier-buyer relationships discuss how suppliers provide knowledge inputs for the buyers' innovation (Li and Vanhaverbeke, 2009) . Studies on strategic alliances focus on the relationships among the features of alliance partnerships and the partners' resource contributions (e.g., Lavie and Rosenkopf, 2006; Vanhaverbeke et al., 2002; van der Vrande et al., 2006; Jiang et al., 2010) . Second, even though some prior studies address the roles of multiple types of collaboration partners, "relationships" merely refers to relationships between a focal firm and its partners, and the discussion about resources and relationships has been bounded within a particular set of partners of the focal firm (e.g., Knudsen, 2007; Un et al., 2010; van Beers and Zand, 2014) . Therefore, the extant literature has not sufficiently informed us about how a focal firm's relationships with partners are related to each other and how variance across the relationships with different types of partners could possibly affect the generation of relational rents that are tied to some partners' resources. This results in a research gap that prevents the relational view as a theory from being truly "relational."
This article focuses on a specific case where firms in a particular country license technology from foreign partners because similar technological resources are unavailable in the domestic market and collaborations with local partners become a crucial means to recognize and exploit new opportunities that lie in the in-licensed foreign technology (Wang and Zhou, 2013; Foss et al., 2013) . To our knowledge, little is known about how technological resources acquired from one set of partners (foreign licensors) may generate subsequent internal and relational rents in terms of technological innovation in the context of collaborations with an entirely different set of knowledge partners (local R&D partners).
This article focuses on the enabling functions of a firm's local R&D partners that help licensee firms effectively acquire and absorb foreign technological resources and enhance their technological innovation performance 1 . More precisely, this article investigates whether a firm's local R&D collaborations on a large scale (how many) and with a broad scope (how many types) help a focal firm generate relational rents tied to in-licensed foreign technologies, as both the scale and the scope of collaborations affect the generation of potential relational rents, according to the relational view (Lavie, 2006) . The empirical base of this study is a sample of 160 Chinese firms in the high-tech sector. Data on these firms' technology licensing from foreign sources and their co-patenting with local partners from 2000 to 2011 are used to answer the research questions.
This study makes a theoretical contribution to the literature on strategic management of innovation, as it advances the relational view by specifically investigating how resources gained from one set of collaboration (licensing foreign technology) enable a firm to generate rents under the condition of scale and scope differences in other collaborations (local R&D collaborations) . In this way, this article is able to extend the relational view to a new stage, accounting for the "relations among relationships." This also has practical implications, suggesting that managers should pay attention not only to managing the relationships with partners but also to achieving the synergic exploitation of external resources from different partners.
The remainder of this article is organized as follows. First, it starts with a literature review of the relational view, technology licensing, and R&D collaboration with regard to their roles in a firm's technological innovation performance. Next, the conceptual model and develop the hypotheses are proposed. After that, the data and methods used in this study are described. Next, the empirical results are presented in detail. Finally, this article concludes with discussions about the findings, addressing some limitations, and suggesting directions for future study.
Conceptual background Licensing foreign technologies and local R&D collaboration
According to the RBV, technological resources from foreign origins are crucial for innovation because they provide firms with strategic assets that are domestically unavailable (Nelson and Winter, 1982; Schumpeter, 1934) and compensate for the technical competence that they lack (Kogut and Zander, 1992) . With sophisticated international capital and technology markets, firms are now able to engage directly in international technology licensing. However, technology developed in one country is usually related to a country's factor endowments (i.e., natural resources, labor, capital, and entrepreneurship), market structure, and customer preference (Acemoglu, 2002) . Thus, it might not be directly applicable in another country with a set of significantly different factors. With in-licensed foreign technology, a firm needs sufficient absorptive capacity to learn and ensure the effective exploitation of new opportunities (Cohen and Levinthal, 1990; Li and Kozhikode, 2009) . However, as a firm's absorptive capacity may not be strong in all respects and developing absorptive capacity internally is not necessarily the only or the best strategy (van Dijk and Bell, 2007) , firms are largely motivated to collaborate with local R&D partners as critical knowledge complements to adapt new technology to their specific domestic context (Liefner et al., 2006) .
Local R&D collaboration can provide valuable supplementary technological knowledge for firms and further enhance their technological innovation performance (Dodgson, 1992) . Multiple local organizations are available for R&D collaboration. The extant literature has recognized at least the following three major types of local R&D collaboration partners: universities, research institutes, and industrial firms (Belderbos et al., 2004; van Beers et al., 2008) . The typical role of universities as major knowledge suppliers has been identified and analyzed by addressing the characteristics of the firm (as a knowledge recipient) and universities (as knowledge creators), the geography of localized spillovers, and the different channels of knowledge transfer (see the early review on university-industry collaboration by Agrawal, 2001 ). Since the Bayh-Dole Act of 1980 in the United States granted universities the right to apply for patents on the basis of federal funding and to license out these patents, there has been an increase in university participation in the patenting domain (Henderson et al., 1998; Mowery and Shane, 2002) . Recent evidence in the United
States and the E.U. has shown that universities' direct contribution to commercially viable technology is much patchier than expected (Yusuf, 2008) and suggested that universities function as catalysts rather than representing a major direct source in university-industry collaboration (Hershberg et al., 2007; Ahrweiler et al., 2011) . The catalyst role has been played through various mechanisms, such as spin-offs, mobile employees, contract research, and informal knowledge exchange to transfer tacit knowledge (Wright et al., 2008; Kodama, 2008; Fontana et al., 2006; Lehrer et al., 2009; Ponds et al., 2010) . The second type of local R&D collaboration partner is research institutes. In most Western countries, the roles of universities and research institutes are similar, as all public research institutions share similar resources and organizational settings (van Beers et al., 2008; Miotti and Sachwald, 2003) . The third type of local R&D collaboration partner is industrial firms, which may be competitors, customers, suppliers, or strategic alliances (Belderbos et al., 2004; Un et al., 2010) . Thus, collaboration with universities and research institutes is often different from collaboration with industrial firms in terms of topics, application potential, and the scale of budget (Belderbos et al., 2004) .
The extant literature has widely accepted that local R&D collaboration is a critical source of external resources and that relationships with local partners must be managed carefully (Vanhaverbeke et al., 2002; van der Vrande et al., 2006; Jiang et al., 2010) .
However, local R&D collaborations neither guarantee that all critical technological resources will be available within a single country nor suggest that critical technological resources must be developed within the same country. In fact, firms often rely on licensing technology from foreign sources. This is particularly the case for latecomer firms in developing countries.
Instead of functioning as two parallel sources of external knowledge, licensing technology from foreign countries and collaboration with local R&D partners may contribute to a firm's innovation by creating synergy. Therefore, there is a need to understand conceptually the relations between the two sets of external knowledge sources of the focal firms, i.e., licensing foreign technology and local R&D collaboration.
Conceptual framework from the relational view
The theoretical departure for our conceptual framework is the relational view (Lavie, 2006) .
As the importance of external knowledge sources that reside in the network of partners has been gradually recognized (Foss et al., 2013) , the relational view has argued that critical resources may span firm boundaries and that full ownership and control of these external resources is not only unnecessary but also undesirable (Gulati, 1999; Dyer and Singh, 1998) .
In his seminal work, Lavie (2006) reformulated the RBV for an interconnected firm by suggesting that a firm's competitive advantage comes from three main sources: first, the focal firm's internal resources generate "internal rent"; second, "appropriated relational rent" results from deliberately recombining, exchanging, and co-developing idiosyncratic shared resources between the focal firm and its partners; and third, a firm may also receive unintended benefits owing to both shared and non-shared resources of partners due to an "inbound spillover" effect 2 .
Our conceptual framework, adapted from Lavie (2006) for this specific context, is illustrated in Figure 1 . 
The extant literature on the relational view in general agrees that a firm's technological innovation performance is associated with (1) the scale of collaboration with external partners, as a large resource set of partners provides the firm with a great number of knowledge elements that increase the idiosyncratic nature of its knowledge base, which in turn allows firms to benefit from many opportunities of novel combinations (Fleming, 2001; Li, 2010; Katila and Ahuja, 2002; Laursen and Salter, 2006) , and (2) the scope of collaborating partners due to their complementary information and synergistic effects resulting from organizational learning (van Beers and Zand, 2014) . A recent study even finds that the relationship between technology licensing and a firm's technological capabilities is positively moderated by the scale of local collaborations (Wang and Zhou, 2013) . However, the extant literature does not address whether both the scale and scope of one set of collaboration partnerships matter for the focal firm to generate rent based on another source of external resources. In the next subsection, hypotheses are developed to address this unanswered question.
Hypotheses Technology licensing and technological innovation performance
According to the RBV, firms are motivated to in-source foreign technologies because they reasonably expect a high return on investment from direct access to (and immediate application of) these technologies. Technology licensing usually involves more than just a licensing contract. Rather, licensing contracts are usually accompanied by related technology assistance, training, and support. In this way, firms benefit from international technology inlicensing because they can gain knowledge from the interactive and multifaceted learning process associated with the transfer of foreign technology (Chen and Sun, 2000) . Thus, a positive "learning-by-doing" effect is expected. Moreover, technology licensing from foreign sources in advanced countries can stimulate a firm's internal R&D because technology recipients are usually urged to upgrade their R&D investments to utilize effectively and further develop the in-sourced technology (Katrak, 1990) . This, in turn, strengthens a licensee firm's technological capabilities and potentially enhances its technological innovation performance, which can be measured by, for instance, a licensee firm's new patent applications or products (Stuart and Podolny, 1996) . Indeed, many researchers have stressed that technology licensing from foreign origins offers firms-particularly those in developing countries-a unique and valuable opportunity to access state-of-the-art technology and learn about the latest technological developments (Chatterji and Manuel, 1993; Leone and Reichstein, 2012; . In this context, we predict our baseline hypothesis as follows:
Hypothesis 1: Technology licensing from foreign origins is positively associated with the licensee firm's subsequent technological innovation performance.

Moderating effects of collaboration with local R&D partners
To build on in-licensed foreign technologies and innovate further, firms may seek various types of local knowledge partners within a national innovation system (Gulati and Singh, 1998) . Following the literature on the relational view, this article focuses on the scale (how many partners) and scope (how many types of partners) of local R&D collaborations. We expect that a large scale and a broad scope of collaboration with local R&D partners may pay off (Li and Kozhikode, 2009 ), as they create sufficient complementary technologies (Deolalikar and Evenson, 1989; Kumar, 1987; Liefner et al., 2006; Madanmohan et al., 2004; Zhou, 2012) and form powerful inter-organizational governance through network effects (Nooteboom, 2004) .
In line with the extant literature, we argue that, when the scale of collaborations with local R&D partners is at a high level, the licensee firm is highly likely to benefit from the licensed foreign technology for a number of reasons. First, successful technology diffusion requires an environment that facilitates interaction and communication between technology suppliers and recipients (Dyer and Singh, 1998 (Lin, 2003) . The challenges associated with licensing foreign technology require assistance from local partners. Second, collaboration with local R&D partners becomes particularly important for the licensee firm when a licensed technology is new to the country and its future potential for further innovation is initially unclear because local R&D collaborations can help firms strengthen their absorptive capacity by compensating for their insufficient technological knowledge and limited experience of external learning (Li and Kozhikode, 2008) . Third, there are risks in technology transfer and costs of innovation (Williamson, 1975) . For a licensee firm, identifying relevant technology, verifying the value of technology, and developing new technology based on in-licensed technology can sometimes prove to be a challenge (Nooteboom, 2004) . It is even more risky and costly if technology is to be transferred between nations, as it usually suffers from double-sided moral hazard problems (Arora, 1996; Arrow, 1962) , meaning that a technology supplier may not send its best engineers to the recipient firm and therefore provide insufficient technical service, or some important trade secrets may not be revealed to technology recipients (Desai, 1988; Scott-Kemmis and Bell, 1985) . Thus, costs are incurred during the initiation, negotiation, monitoring, adaptation, and evaluation of a technology transfer (Palay, 1984) . A firm's internal assets and competences are not always sufficient to cope with these challenges. A large scale of collaborations with local R&D partners may help in monitoring these risks and reducing costs for local firms through their exposure to a large pool of partner-generated knowledge and a network of knowledge institutes (Zhou, 2012) . This argument is in line with the social network view, which recognizes that a firm with a large degree of outreach may take advantage of its centralized position in its network (Burt, 1992) .
Based on the relational view as illustrated in Figure 1 , we suggest that, with largescale local R&D collaboration, a licensee firm may have a higher propensity to generate (1) appropriated relational rent, as a large number of shared resources from partners may help the focal firm to understand the licensed technology through co-development, and (2) inbound spillover rent as a large pool of non-shared resources from many local partners performs a screening role. Therefore, the following is hypothesized: Likewise, we argue that, when the scope of collaboration with local R&D partners is at a high level, the licensee firm may have a high possibility of benefiting from the foreign licensed technology for a number of reasons. First, previous studies have suggested that innovations often result from a recombination of existing components of knowledge into new syntheses (Fleming, 2001; Kogut and Zander, 1992) . Adopting foreign technologies can thus be regarded as a process in which a licensee firm absorbs and integrates parts of the licensed technology into its own knowledge base. Integrating these two hitherto separate knowledge bases may augment the recipient's potential to generate inventive recombination for innovations (Ahuja and Katila, 2001 ). Here, a diversified group of local collaborators is more likely to provide knowledge sources complementary to the foreign technology (Liefner et al., 2006; Zhou, 2012; . Complementary assets provided by local R&D partners serve as a third knowledge base to maximize the combinative potential of different knowledge bases (Gulati and Singh, 1998) . Second, a broad scope of local R&D collaboration helps firms to verify the value of technological input from one particular partner by consulting another and identify relevant complementary technology within the local network through an effective triangulation mechanism (Podolny, 2001 Based on the relational view as illustrated in Figure 1 , we suggest that, with a broad scope of local R&D collaboration, a licensee firm may have a higher propensity to generate (1) appropriated relational rent, as diversified shared resources from partners may help in understanding the licensed technology through co-development, and (2) inbound spillover rent, as a diversified pool of non-shared resources of local partners performs the screening role more effectively. Therefore, the following is hypothesized: institutes, and industrial firms in different scales and scopes. In the next section, the empirics upon which the hypotheses are tested will be described.
Methods
Data and sample
The dataset used for this study was obtained from licensees (including 62 individuals) entered into license agreements during this period. This dataset has also been used in some previous studies in the literature (e.g., Wang, et al., 2013a Wang, et al., & 2013b Li-Ying et al., 2013; .
Not all firms that license foreign technology necessarily collaborate with local R&D partners, and not all firms that collaborate with local R&D partners have homogeneous performance. Therefore, we first select a sample that (1) is well exposed to collaboration with local universities, research institutes, and industrial firms; and (2) remains randomly distributed with regard to firms' heterogeneous performance in the SIPO licensing database.
Prior studies have reported that high-tech firms have a high propensity to collaborate with universities and other research institutes (Berger and Diez, 2004) . Similarly, Pavitt (1984) found that science-based industries tend to have a relatively high likelihood of collaborating with universities and other industrial partners. Following these prior studies, this article focuses on the high-tech sectors in China (Liu and Zhi, 2010) . According to the Chinese State Statistical Bureau's industrial classification system, the Chinese high-tech industries are divided into 17 sub-sectors under five main categories. Specifically, the high-tech industries include: medical and pharmaceutical products (with three sub-sectors), aircraft and spacecraft (with two sub-sectors), computer and office equipment (with three sub-sectors), medical equipment and meters (with two sub-sectors), and electronic and telecommunication equipment (with seven sub-sectors).
Next, we need to select a sample that is large enough for our research purposes and allows sufficient time for each licensee firm to 'learn' from previously licensed technology.
Thus, given the availability of data, it is needed to limit the observation of foreign technology licensing to a specific time period and observe the behavior of firms after the year of licensing to observe licensee firms' technological innovation performance. This approach is in line with the literature. For instance, Hausman and Griliches (1984) find that the elasticity of patenting with respect to R&D effort is five years. Likewise, Johnson (2002) suggests that the lag time between firms' licensing experiences from abroad and their innovation success is also five years. Ahuja and Katila (2001) Information on firm age and firm size was not available from the SIPO licensing and patent application data. Thus, the complementary sources for this information, collected from newspaper articles and annual reports for the period of observation, were referred to. The firm age of all 160 sample firms was identified using this method without much difficulty, but the historical figure regarding firm size of 21 sample firms could not be found using this method.
Eventually, we had to ask the firms about this missing information through phone calls and emails.
Measures Dependent variable
Technological innovation performance: among the various measures of a firm's technological innovation performance, the two most widely used are new product sales and patent counts in a firm's patent portfolio. The former implies the product-market side of learning outcome, and the latter stresses technological advance, regardless of product sales. Both measures have advantages and disadvantages. Particularly, there are reasons to expect that using new product sales to measure technological innovation performance in China has an inherently severe bias, because firms with products qualified as 'new to the country' or 'new to the province' in China are eligible to receive various monetary subsidies or tax deductions from the provincial or central government. Therefore, Chinese firms tend to have a strong incentive to over-record their new product sales. Another fundamental problem is that 'newness' is neither evaluated by standardized criteria nor is it coordinated by a unified benchmarking system among provinces and municipalities (Li, 2011) . On the contrary, patent counts have been widely used in the strategic and innovation management literature (Pakes and Griliches, 1980; Trajtenberg, 1990) . This is because patents contain reliable information that indicates (1) the making of inventions that are industrially useful and not obvious to an individual who is knowledgeable in the relevant technical field; (2) the ownership of intellectual property rights; (3) a firm's technological portfolio and strategy (Ernst, 2003) ; and (4) a firm's strategy for product market internationalization if international patents are applied (Ghemawat, 2003) . Thus, patents are a reliable proxy for innovative outputs (Acs and Audretsch, 1989) . Although it is true that patents cannot indicate a firm's capability in the product-market side of an innovation process (Ahuja and Katila, 2001; Griliches, 1992; Singh, 2008) , they clearly represent a degree of newness in terms of technical improvement and methods of application that are new to a country. More importantly, the procedures and evaluation system of patent applications are standardized across all provinces and industries and remain constant over a relatively long time period 3 . For these sound reasons, we believe that patent count is a better measure of technological innovation performance than new product sales. Thus in this study, a firm's technological innovation performance is measured as the total number of patent applications within the five-year period after the licensing year. Note that patent applications is used here rather than granted patents, because SIPO publishes patent data within several months after application, but patents may not be granted until several years later. Had granted patents been used in our analysis, a great number of observations would have been lost compared to using information on patent applications.
Independent variables
Foreign technology licensing is measured by the total number of licensed foreign patents in a firm's licensing contracts in a particular year. Second, technology transfer from universities takes place more evidently through informal networks between academics and industrial corporations than through the formal communication channels of technology licensing (Colyvas et al., 2002) . This makes it very difficult to clearly divide intellectual properties between partners (Hagedoorn, 2003) .
Therefore, the literature recognizes co-patenting as a reliable indicator for the joint ownership of collaborative outcomes (Belderbos et al., 2014) . A co-patented invention by multiple parties reliably stands for an organizational-level linkage through various forms of relationships regarding an invention of interest (Motohashi and Yun, 2007) . For instance, a joint patent application by a university and a firm suggests that this invention has been achieved through a certain level of collaboration in research and/or development (Cohen et al., 2002) . Furthermore, prior studies also found that firms engaged in collaborative activities in the past are more likely to adopt co-patenting in subsequent collaboration . For these reasons, co-patenting between firms and their collaborating partners may well represent the consequence of effective knowledge exchange and become a good proxy for the intellectual results derived from past collaboration. That is why the co-patenting information in the Chinese patent application system is used to trace the collaboration relationships between the licensee firms and their partners in our sample. . For instance, if a firm had only one type of co-patenting partner, e.g., four universities, then the value of HHI is the sum of four times of 25% 2 , which equals '1'. In a different case, if a firm collaborated with one university partner, two research institutes, and one firm partner, then its HHI will be 25% 2 + 50% 2 + 25% 2 , which equals '0.375'. Thus, HHI has a theoretical range of (0, 1]. Next, the HHI concentration measure is converted to the measure of collaboration scope by using the value of '1 minus HHI'. Thus, the value of 'collaboration scope' variable has a theoretical range of [0, 1), where '0' indicates there is only one type of local R&D partner(s) and a larger value indicates there are more types of local R&D partners for a focal firm 4 .
Control variables
Several variables that are commonly considered in the literature on innovation management are controlled for in this study. First, at the licensing portfolio level, we control for multiple license sources by using the variable licensor scale, which is measured as the number of licensors that a licensee firm had in a particular year of licensing. Next, license exclusiveness is used to reflect the influence of potential competitive pressure on firms' business activities.
This variable is operationalized as the number of licensees whose license agreements contain the same patents from a licensor within the two-year period after the year of licensing (Dodgson, 1991) . Second, at the firm level, four variables are controlled for: firm size, existing patent base, firm age, and export orientation. Firm size is measured as the number of employees (in a natural logarithm form) in a firm in a particular licensing year. Existing patent base is the cumulative number of Chinese patent applications of a firm within the fiveyear period prior to the year of licensing. This measure to some extent represents a firm's absorptive capacity before licensing technologies (Cohen and Levinthal, 1990) . 
Estimation procedure
Our study uses patent counts to measure technological innovation performance. There are 176
yearly observations for 160 firms, meaning that 16 firms were observed more than once during this period with regard to their licensing activities. Among these repeatedly observed firms, the interwave spacing -the time distance between the repeated measures of the same firm -ranges from 2 to 5 years. Thus, our data structure is cross-sectional with repeated measures for some units and a lagged dependent variable.
Models for count data have been prominent in economics and management by using
Poisson or negative binomial models (Cameron and Trivedi, 2005) . However, most traditional methods, such as negative binomial models, are used for cross-sectional count data by considering repeated observations as independent observations. This approach might lead to biased and incorrect estimations (Liang and Zeger, 1986) , because it cannot account for correlations due to repeated measures of the same unit if researchers still use the likelihood method to estimate the parameters (Greene, 2008; Hilbe, 2011) . Thus, following some prior publications, a generalized estimating equation (GEE) method is used to estimate a negative binomial model (Chang and Jennifer, 2011; Katila and Ahuja, 2002) . The GEE estimating method accounts for repeated observations by estimating the correlation structure of the error term. This method also has the advantage that it averages the marginal effects of the model across every case and can be easily used to account for unequal interwave spacing among repeatedly observed units (Ballinger, 2004) . Moreover, GEE provides multiple correlation matrix structures to best match the data (Liang and Zeger, 1986) . Prior work has shown that the 'exchangeable' matrix option, which will be used in this article, is more appropriate than fixed-or random-effects models (Hilbe, 2011) . Additionally, to account for any overdispersion in the data, we report all results with robustness.
Results
The descriptive statistics and correlations between the variables are presented in Table 1 .
Some variables have a large difference between the mean and the standard deviation. This confirms that negative binomial regression is appropriate for our analyses. The correlation between collaboration scale and scope is 0.75, which is high enough to suspect if there could be a multicollinearity problem. Therefore, we conducted a robustness test, which shows that the results are consistent and unaffected by this high correlation between the variables. The variance inflation factor (vif) score is well below 4.90. Thus, the potential problem of multicollinearity is not a concern. Table 1 here Table 2 presents the results of all estimated models using a GEE negative binomial regression analysis. Model 1 presents the basic model including only the control variables. In Model 2 the first main explanatory variable, foreign technology licensing, is introduced. In Models 3 and 5, collaboration scale and collaboration scope are introduced, respectively. In Models 4 and 6, the interaction terms between foreign technology licensing and collaboration scale and between foreign technology licensing and collaboration scope are introduced, respectively, to test the hypothesized moderating effects. Finally, a full model (Model 7) is added where all the main effect variables and interaction terms are included. All independent variables are standardized, but the dependent variable is not. Table 2 here ------------------------------Hypothesis 1 predicts that technology licensing from foreign origins is positively associated with a firm's technological innovation performance. We find that the coefficient for foreign technology licensing in Model 2 is positive and significant (β=0.070, p<0.05), and this effect remains consistent in all the following models as well. Thus, we find support for Hypothesis 1.
Next, Hypothesis 2 predicts that the scale of collaborations with local partners positively moderates the relationship between licensing foreign technologies and the licensee firm's subsequent technological innovation performance. Thus, foreign technology licensing and collaboration scale are added in Model 4. We find that the coefficients for foreign technology licensing and collaboration scale are positive and significant (β=0.068, p<0.10; β=0.152, p<0.05, respectively). Meanwhile, we also find that the coefficient for foreign technology licensing*collaboration scale is positive and significant (β=0.873, p<0.10). Thus, Hypothesis 2 is supported.
Next, Hypothesis 3 predicts that the scope of collaborations with local partners positively moderates the relationship between licensing foreign technology and the licensee firm's subsequent technological innovation performance. Thus, foreign technology licensing and collaboration scope are added in Model 6. We find that the coefficient for foreign technology licensing and collaboration scope are positive and significant (β=0.0508, p<0.10; β=1.143, p<0.10, respectively). Meanwhile, we also find that the coefficient for foreign technology licensing*collaboration scale is positive and significant (β=0.831, p<0.01). Thus, Hypothesis 3 is also supported.
Model 7 is the full model, in which all variables and interaction terms are included to check to what extent the hypothesized moderating effects will be 'diluted' by having both interaction terms included. We find that the coefficient for foreign technology licensing, collaboration scale, and collaboration scope are still positive and significant (β=0.0689, p<0.01; β=0.151, p<0.10; β=1.888, p<0.10; respectively). Interestingly, the two interaction terms, foreign technology licensing*collaboration scale and foreign technology licensing*collaboration scale still remain positive and significant (β=0.335, p<0.10; β=0.800, p<0.01; respectively). Thus, the moderating effects of collaboration scale and scope are confirmed.
Although the control variables are not our central concern in this article, some findings are still worth mentioning. First, a firm's accumulation of technological knowledge, measured by its existing patent base, is positively associated with its future technological innovation performance. This finding is in line with our expectation based on the literature about absorptive capacity. Second, firm size and firm age also show positive and significant effects, meaning that incumbent large firms in our sample performed better than small and young firms with regard to technological innovation. However, this finding should be interpreted with caution, because it is likely that incumbent large firms have more financial resources to spend on patenting, while small and young firms are usually limited in capital so they will seek alternative ways to protect their intellectual property.
Discussion
About the findings and contributions
This article addresses a theoretically underdeveloped area in the relational view by positioning two sets of external relationships of focal firms against each other and trying to find the relations among these relationships. The results of hypothesis testing show that Chinese licensee firms' technological innovation performance is positively associated with their licensing of foreign technologies (H1). A learning effect from foreign technological resources is evident. We also find that licensed foreign technology as an external resource is more likely to contribute to generating internal and relational rents for a licensee firm if the firm has a large scale and a broad scope of local R&D collaboration (H2 and H3). Even though the competencies and trustworthiness of each local partner were not able to be taken into account, the positive moderating effects of local R&D collaboration scale and scope are significant enough to confirm that a focal firm's collection and combination of local R&D network matters for the creation of synergetic relations among different sources of knowledge as resources.
Our findings shed light on several theoretical streams in the literature. First, it extends the relational view by conceptualizing how externally acquired resources from one set of external relationships can be internalized, shared, and absorbed by focal firms with the help of shared and non-shared resources of another set of external partners to generate appropriated relational rent and inbound spillover rent. In this way, resources gained from different external relationships can be understood in relation to each other. Second, our study supports the argument regarding a firm's open innovation practices through external knowledge acquisition within the context of technology and economic catch-up. Firms must combine disparate knowledge resources from domestic and foreign origins to develop technological innovations (Fu and Gong, 2011; Liefner et al., 2006; Mathews and Cho, 1999) . Specifically, we find that Chinese high-tech firms rely on foreign technologies and knowledge generated by local partners at the same time. Local collaborations need to be large not only in scale but also in scope. In this way, the value for future innovation by learning from foreign technology can be less constrained by the limited absorptive capacity of focal firms (Furman et al., 2006; Zucker et al., 1998; van Dijk and Bell, 2007) .
Our findings have managerial implications as well. From an open innovation
perspective (Chesbrough, 2003) , our study suggests that to enhance their competitiveness, firms may expand their knowledge base by linking with multiple local partners on a large scale and with a broad scope and trying to reap a synthetic effect on technological innovation by combining foreign technology with domestic technological resources. Nevertheless, the management of inter-firm relationships and external resources thereof is after all a mandate for innovation managers, who often struggle with convincing the top management of the firm to make continuous commitment to ensure a large-scale and broad-scope of local R&D collaboration network. These demanding tasks do not always receive equal attention from the top management if they are raised separately from other issues prioritized by the top management. In this respect, if making the most out of the licensed foreign technology is assumed by the top management, our study empowers innovation managers to formulate a sound and convincing logic, suggesting that to realize the full potential of accessing foreign technologies, a firm has to enlarge routinely its exposure to local knowledge partners in addition to develop internal capabilities. This logic can also be extended into a management principle that requires managers to relate inter-firm relationships and external resources in an integrated manner, rather than managing each type of patterns separately.
About generalizability
Although the empirical base in this study is evidence from Chinese firms, the findings can be generalized to firms in other countries in a similar context, which refers to at least two factors.
First, the inefficiency and ineffectiveness of Chinese industrial R&D during the 1980s and 1990s left China lagging behind compared to other industrialized countries (Xue, 1997) .
Chinese firms often exploit the advantage of their late arrival by tapping into technology developed by firms in advanced economies without having to replicate the entire technological trajectory. Thus, they can accelerate their uptake and learning efforts through various international technology diffusion channels, including technology licensing from foreign origins, which has been promoted in China as a primary means of addressing the country's technological deficiencies (Mathews and Cho, 1999; Sun and Du, 2010; Wang and Li-Ying, 2014) . Since countries develop relatively stable and distinct trajectories of technological specialization (Le Bas and Sierra, 2002) and demonstrate different institutions (Zhu et al., 2012) , it is possible that the role of R&D collaboration with local partners in developing countries is likely to function with unique patterns (Yusuf, 2008) . Thus, the findings might be generalized to other countries that share technological and economic development trajectories similar to those of China. These include, for instance, the rest of the BRIC countries and other developing countries because they have been in a relatively lagging position with regard to economic and technological development. Such a lagging position determines the types of foreign technologies that they are interested in and the incentives to catch up with the help of local R&D collaboration. However, this is not to say that the findings are not applicable to advanced economies at all. Rather, we expect that there will be a difference in degree with regard to how various types of networks interact.
Second, the generalizability of our findings will be high if, in another country, universities, research institutes, and industrial firms function in a way similar to those of China. This is related to their roles within the institutions of a specific nation. For instance, in many Western advanced economies, universities and research institutes are considered to be in the same category of knowledge partners for firms (van Beers et al., 2008; Miotti and Sachwald, 2003) . However, in China, they are quite different: the quality of research at universities is much better than in research institutes, and local universities generally possess a relatively higher level of scientific knowledge, technology, and technical services (Zhou, 2012) . Meanwhile, research institutes are mostly not qualified as universities but receive public and/or private funding for research into relatively specific technological areas applied to industries (Gill and Mulvenon, 2002 (Guan et al., 2005) . In addition, universities and research institutes conduct R&D differently. Since the economic reform was undertaken in China, universities have become mostly oriented toward basic research, while research institutes now focus on industrial technology development and marketable applications of technology. Chinese research institutes are becoming increasingly industrialized and commercialized. Therefore, we suggest that the findings in this article can be generalized only to other countries where it is conceptually and practically possible to distinguish the difference between universities and research institutes.
Limitations and future research
The findings, in combination with the conceptual framework, suggest a solid basis for future research to investigate the relations among focal firms' relationships in more sophisticated ways. However, our study certainly has some other limitations that could inspire future research. First, this article focused only on firms that licensed foreign technology, but there are many other channels through which firms can access foreign technology, e.g., an equity alliance with or the merger and acquisition of a foreign firm that holds the technology of interest. Future research should investigate these alternative channels of accessing foreign technology. Second, co-patenting is used as a proxy for collaboration, which can be the result of various types of collaborations, including informal ones. This approach inevitably overlooked many detailed relational linkages among local R&D collaborations. Future research should investigate the possible differences between various forms of collaboration on firms' technological innovation performance. For instance, collaborations with little relational involvement and highly relational involvement can function differently with respect to facilitating innovation based on technologies licensed from elsewhere. The former usually include direct technology transfer contractual relationships, while the latter include situations in which individuals and teams from the focal firm and the partner organizations work together on specific projects and produce common outputs (Perkmann and Walsh, 2007; Wright et al., 2008) . Next, due to the limitation of our data, it was not possible to identify whether a licensed technology was shared with partners or not in this article. Remedies for this issue in future research can surely yield more valuable insights and contribute to theory building. Furthermore, our sample firms are those in the Chinese high-tech sector, which are knowledge-intensive and have benefited to a great extent from various subsidies from the Chinese government. Thus, the extent to which our findings can be generalized to other industrial sectors remains uncertain. Future research should extend its scope to examine other industrial sectors. Finally, three types of local R&D partners, i.e., universities, research institutes, and industrial firms, were treated as three homogenous groups. Future research may also investigate the nuance in the variance within each group if there are systematic differences. For instance, one can distinguish public universities and downstream industrial partners from private universities and upstream industrial partners, respectively. Overall, greater effort following this research direction is needed to advance the theoretical foundation of performance difference by exploring the relations among the various sets of firm relationships from the relational view.
Conclusion
This article situates itself in an underdeveloped research niche in a relational view with respect to the contribution of interrelated external resources from non-overlapping sources on firms' innovation performance. Our findings, on the one hand, are consistent with prior studies suggesting that technology licensing may function as a major knowledge resource contributing to a firm's technological innovation. On the other hand, when firms with limited internal resources and absorptive capacity rely on licensing foreign technology, local R&D collaboration plays an important moderating role that to a great extent facilitates the absorption, adaptation, assimilation and diffusion of the in-sourced foreign technology and generates relational rents. Our empirical analysis supported our hypotheses regarding the roles of local R&D collaboration on foreign technology licensing in China. These findings underpin the most important mechanisms behind the development of firms' innovation capabilities and extend the current form of the relational view. Endnotes 1. By technological innovation performance, this article specifically refers to the technological side of innovation, which can be measured by, for instance, patent applications.
2. As we focus on the competitive advantages and performance of a focal firm, the outbound spillover effect, which is included in Lavie's (2006) model but eventually benefits the partners, is not discussed in this study. 
